What is claimed is: 



L. A method of manufacturing a semiconductor 
devicA having, on a single semiconductor substrate, a 
high-de\sity region containing transistor elements 
arrayed at a high density and a low-density region 
containing transistor elements arrayed at a low 
density, comprising the steps of; 

forming a gate oxide film on a surface of said 
semiconductor substrate ; 

forming toate electrodes on a surface of said gate 
oxide film, and forming oxide films on said gate 
electrodes; \ 

uniformly \forming a first nitride film having a 
predetermined tfiickness on the surface with the gate 
electrodes formep thereon; 

masking saia high-density region of said 
semiconductor substrate, and etching said first nitride 
film in only said \low-density region to expose said 
gate oxide film inlgaps between said gate electrodes; 

uniformly forming a second nitride film having a 
predetermined thickraess on the surface on which said 
first nitride film is etched; 

forming an interiayer insulating film with an 
impurity introduced therein on a surface of said second 
nitride film; \ 



anfoealing an assembly formed so far in an 



atmosphere containing water vapor; 

sela-aligning said high-density region using said 
first nitfiide film positioned on sides of said gate 
electrodesYas an etching stopper to form contact holes 
reaching said semiconductor substrate in said 
interlayer insulating film; 

forming qpntact electrodes connected to said 
semiconductor substrate in said contact holes; and 

anneajJjxgL ^n assembl y^ formed so far with a forming 
gas to recover ar\ interfacial level. 

2. A method according to claim 1, wherein said 
first nitride film and said second nitride film are 
formed by a chemical vapor deposition process. 

3. A method according to claim 2, wherein said 
first nitride film is formed to a thickness ranging 
from 30 to 50 nm, and said second nitride film is 
formed to a thickness ranging from 3.0 to 20 nm. 



4. A method according to claim 1, wherein said 
first nitride film is formed to a thickness large 
enough to serve as an etching stopper for self -aligning 
said high-density region, and said second nitride film 
is formed to a thickness which prevents an impurity of 



m 



±4 



said interlayer insulating film from being diffused 
into said semiconductor substrate by annealing the 
assembly in the atmosphere containing the water vapor 
and also prevents said semiconductor substrate from 
10 being oxidized by annealing the assembly in the 

atmosphere containing the water vapor, but allows said 
forming gas to be diffused into said semiconductor 
substrate . 

5. A semiconductor device manufactured by a 
^ method asxording to claim 1, said semiconductor device 

■P having, on aXsingle semiconductor substrate, a high- 

p 3 density region cb^itaining transistor elements arrayed 

Ul 5 at a high density ands^TSw-density region containing 

h- transistor elements a^^j^adat a low density, wherein 

fjj said second nitride film is fbxmed in at least a 

p portion of the surface of the semiconductor substrate 

in said low-density region, 

^^j^j^ (\. A method of manufacturing a semiconductor 
* ' device Shaving, on a single semiconductor substrate, a 
high-den\ity region containing transistor elements 
arrayed ai\a high density and a low-density region 
5 containing ^ransistor elements arrayed at a low 
density, comprising the steps of: 
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forming a gate oxide film on a surface of said 
semiconductor substrate ; 

forming gate electrodes on a surface of said gate 
10 oxide film, and forming nitride protective films on 
said gate electrodes; 

uniformly! forming a first nitride film having a 
predetermined tahickness on the surface with the gate 
electrodes formed thereon; 
15 masking saia high-density region of said 

semiconductor substrate, and etching said first nitride 
film in only said llow-density region to expose said 
gate oxide film inl gaps between said gate electrodes 
and also expose sa|d nitride protective films on said 
20 gate electrodes; 

uniformly forming a second nitride film having a 
predetermined thickness on the surface on which said 
first nitride film is etched; 

forming an interfLayer insulating film with an 
25 impurity introduced therein on a surface of said second 
nitride film; 

annealing an assembly formed so far in an 
atmosphere containing water vapor; 

self-aligning said high-density region using said 
30 first nitride film positioned on sides of said gate 

electrodes as an etching stopper to form contact holes 
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reaching said semiconductor substrate in said 
interlayer insulating film; 

forming contact electrodes connected to said 
semiconductor substrate in said contact holes; and 

annealing an assembly formed so far with a forming 
gas to recovej^ an interfacial level. 

7. A method according to claim 6, wherein said 
first nitride film and said second nitride film are 
formed by a chemical vapor deposition process. 

8. A method according to claim 7 , wherein said 
first nitride film is formed to a thickness ranging 
from 30 to 50 nm, and said second nitride film is 
formed to a thickness ranging from 3.0 to 20 nm. 

9. A method according to claim 6, wherein said 
first nitride film is formed to a thickness large 
enough to serve as an etching stopper for self -aligning 
said high-density region, and said second nitride film 
is formed to a thickness which prevents an impurity of 
said interlayer insulating film from being diffused 
into said semiconductor substrate by annealing the 
assembly in the atmosphere containing the water vapor 
and also prevents said semiconductor substrate from 
being oxidized by annealing the assembly in the 



atmosphere containing the water vapor, but allows said 
forming gas to be diffused into said semiconductor 
substrate. 



10. A semiconductor device manufactured by a 
method^a^cording to claim 6, said semiconductor device 
having, on ^N^ingle semiconductor substrate, a high- 
density region cdh^inirn-g^ transistor elements arrayed 
at a high density anaV low-density region containing 
transistor elements prayed, at a low density, wherein 
said second nitride film is formed in at least a 
portion of the surface of the semiconductor substrate 
in said low-density region, 



1. A method of manufacturing a semiconductor 
devicel having , on a single semiconductor substrate, a 
high-deVsity region containing transistor elements 
arrayed \at a high density and a low-density region 
containing transistor elements arrayed at a low 
density, comprising the steps of: 

formalng a gate oxide film on a surface of said 
semiconductor substrate ; 

forming gate electrodes on a surface of said gate 
oxide film, and forming oxide films on said gate 
electrodes ; 



uniformly forming a first nitride film having a 
predetermined thickness on the surface with the gate 
electrodes formed thereon; 

masking said high-density region of said 
semiconductor substrate, and etching said first nitride 
film in onl$ said low-density region to expose said 
gate oxide f|lm in gaps between said gate electrodes; 

etching Vthe exposed gate oxide film to expose said 
semiconductor Isubstrate in the gaps between gate 
electrodes in feaid low-density region; 

unif ormlylf orming a second nitride film having a 
predetermined tuiickness on the surface on which said 
gate oxide filmlis etched; 

forming an knterlayer insulating film with an 
impurity introdu|ed therein on a surface of said second 
nitride film; 

annealing anl assembly formed so far in an 
atmosphere containing water vapor; 

self-alignind said high-density region using said 
first nitride f ilmlpositioned on sides of said gate 
electrodes as an etching stopper to form contact holes 
reaching said semiconductor substrate in said 
interlayer insulatirag film; 

forming contact lelectrodes connected to said 
semiconductor substrace in said contact holes; and 



« • 

^ annealing an assembly formed so far with a forming 
gas to recqver an interfacial level. 

12. A method according to claim 11 , wherein said 
first nitride film and said second nitride film are 
formed by a chemical vapor deposition process. 

13. A method according to claim 11, wherein said 
first nitride film is formed to a thickness ranging 
from 30 to 50 nm, and said second nitride film is 
formed to a thickness ranging from 3.0 to 20 nm. 

14. A method according to claim 11, wherein said 
first nitride film is formed by a chemical vapor 
deposition process , and said second nitride film is 
formed by a rapid thermal nitriding process. 

15. A method according to claim 14 , wherein said 
first nitride film is formed to a thickness ranging 
from 30 to 50 nm, and said second nitride film is 
formed to a thickness ranging from 1.8 to 2.0 nm. 

16. A method according to claim 11, wherein said 
first nitride film is formed to a thickness large 
enough to serve as an etching stopper for self -aligning 
said high-density region, and said second nitride film 
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5 is formed to a thickness which prevents an impurity of 
said interlayer insulating film from being diffused 
into said semiconductor substrate by annealing the 
assembly in the atmosphere containing the water vapor 
and also prevents said semiconductor substrate from 
10 being oxidized by annealing the assembly in the 

atmosphere containing the water vapor, but allows said 
forming gas to be diffused into said semiconductor 
substrate. 

yp 17. A Semiconductor device manufactured by a 

4* method according to claim 11, said semiconductor device 

having, on a single semiconductor substrate, a high- 
Ul density region containing transistor elements arrayed 

u 5 at a high density and V^Lpw-density region containing 

fjj transistor elements aijraVed at a low density, wherein 

□ said second nitride f iW i§f formed in at least a 

portion of the surface of th\^ semiconductor substrate 

in said low-density region. 

^A^^ ^ # A method of manufacturing a semiconductor 

device \aving, on a single semiconductor substrate, a 
high-den\ity region containing transistor elements 
arrayed a\ a high density and a low-density region 
5 containing Vransistor elements arrayed at a low 
density, comprising the steps of: 
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forming a gate oxide film on a surface of said 
semiconductor substrate; 

forming gate electrodes on a surface of said gate 
10 oxide film, )and forming nitride protective films on 
said gate ele\trodes; 

unif ormly\f orming a first nitride film having a 
predetermined tmickness on the surface with the gate 
electrodes formea thereon; 
15 etching saidt first nitride film to expose said 

gate oxide film ira gaps between said gate electrodes 
and also expose said nitride protective films on said 
gate electrodes; I 

etching the exposed gate oxide film to expose said 
20 semiconductor substrate in the gaps between gate 
electrodes; I 

uniformly formirag a second nitride film having a 
predetermined thickness on the surface on which said 
gate oxide film is etcftied; 
25 forming an interlayer insulating film with an 

impurity introduced therein on a surface of said second 
nitride film; 1 

annealing an assembty formed so far in an 
atmosphere containing water vapor; 
30 self -aligning said h\lgh-density region using said 

first nitride film positi&ned on sides of said gate 
electrodes as an etching s| to PP er to form contact holes 
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reaching said semiconductor substrate in said 
interlayer\ insulating film; 
35 A forminta contact electrodes connected to said 

^ semiconductd|r substrate in said contact holes; and 

annealinb an assembly formed so far with a forming 
gas to recoveAan interfacial level. 

19. A method according to claim 18, wherein said 
first nitride film and said second nitride film are 
formed by a chemical vapor deposition process. 

20. A method according to claim 18 , wherein said 
first nitride film is formed to a thickness ranging 
from 30 to 50 nm, and said second nitride film is 
formed to a thickness ranging from 3.0 to 20 nm. 

21. A method according to claim 18 , wherein said 
first nitride film is formed by a chemical vapor 
deposition process, and said second nitride film is 
formed by a rapid thermal nitriding process. 

22. A method according to claim 21, wherein said 
first nitride film is formed to a thickness ranging 
from 30 to 50 nm, and said second nitride film is 
formed to a thickness ranging from 1.8 to 2,0 nm. 
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23. A method according to claim 18 , wherein said 
first nitride film is formed to a thickness large 
enough to serve as an etching stopper for self-aligning 
said high-density region, and said second nitride film 
5 is formed to a thickness which prevents an impurity of 
said interlayer insulating film from being diffused 
into said semiconductor substrate by annealing the 
assembly in the atmosphere containing the water vapor 
and also prevents said semiconductor substrate from 
10 being oxidized by annealing the assembly in the 

atmosphere containing the water vapor, but allows said 
forming gas to be diffused into said semiconductor 
substrate . 

24/\A semiconductor device manufactured by a 
method according to claim 18, said semiconductor device 
having, on a single semiconductor substrate, a high- 
density region containing transistor elements arrayed 
5 at a high density arui^a-4ow-density region containing 
transistor elements/arrowed at^a low density, wherein 
said second nitride ^£j^m\^formed in at least a 
portion of the surface of the semiconductor substrate 
in said low-density region. \ 
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